Urinary hormones allow the non-invasive monitoring of ovarian function in a number of species (Monfort 2003) . The collection of urine minimises stress in the animal, allows for serial sample collection without the problems associated with venepuncture, and has the added bonus of providing integrated hormone profiles without the confounding effects of pulsatile secretion (Munro et al. 1991) . However, the concentration of urinary compounds is a function of both the urine output of the individual and the hormone excretion rate, and so the results can be affected by the availability and intake of water.
The concentration of urine can be normalised, or indexed, by adjusting for urine volume. The most common method is by linking the metabolite concentration with the creatinine concentration, a compound that generally has a relatively constant production and clearance rate. However, other methods have been proposed in human studies to make the measurements more reliable in clinical situations where creatinine clearance may not be constant. Specific gravity of urine has been used in the calculation to normalise cotinine concentrations in urine (Haddow et al. 1994 ) and this has been effectively applied to the measurement of reproductive homones (Miller et al. 2004) . The osmolality of urine is also a potential alternative to specific gravity (Mir and Serdaroglu 2005) . Whilst the output of creatinine in marsupial species can be constant irrespective of water intake and protein content of diet (Hume 1986 ), this is not always the case (Chilcott et al. 1985) . The present study therefore examines the possible use of osmolality in normalising the urinary concentrations of progestogen in the urine as an alternative to the creatinine concentration.
A group of Myrmecobius fasciatus (numbats) were part of the Native Species Breeding Programme (NSBP) at Perth Zoo, Western Australia, which breeds animals for release to the wild (Fletcher and Morris 2003) . Urine was collected in the morning between 7 am and 9 am upon the animals waking, by placing them in a wire cage trap (57 cm x 20 cm x 20 cm) which rests on a tray lined with a fly wire filter tray sloped down to a collecting specimen jar. The animals were kept in the trap until they voided urine which took between 30 and 90 minutes. This was done fortnightly. Faeces were separated from urine via the fly wire inner tray. The urine collected was immediately centrifuged and stored at -20°C until analysed. Creatinine was measured in duplicate using a microcolorometric method based upon the Jaffe reaction (Taussky 1954). Osmolality was determined with an Osmomat -1 supplied by the machine manufacturer. Both creatinine and osmolality was measured after a 1:32 dilution of the urine, and linearity was demonstrated for both. Progestogen was measured with an enzymeimmunoassay using a monoclonal antibody to progesterone (CL425) which cross-reacts with a number of reduced pregnanes (Munro and Stabenfeldt 1984) , and a label of progesterone-3-CMOhorseradish peroxidase (both supplied by Coralie Munro, University of California at Davis, USA). Linearity was demonstrated by serially diluting four neat samples to 1:8 with a mean recovery of 91% (range 86% to 101%). The assay gave a sensitivity of 0.013 ng ml -1 , and intra-and inter-assay coefficients of variation of <12%.
The osmolality and concentration of creatinine in the 85 urine samples analysed from 9 female M. fasciatus was very variable despite the provision of water ad libitum and a controlled diet, with median (range) concentrations of creatinine being 0.79 (0.07-2.81) ng ml -1 and osmolalities being 1728 (96-4736) mOsmol kg -1
. Progestogen was normalised by dividing the concentration by both the creatinine concentration and the osmolality of the urine, and the correlation of these two ratios for each animal is shown in Table 1 . Note that each of the P-values are calculated as Prob(|T|>t) where and T is distributed as Student's t distribution with degrees of freedom, assuming the data are jointly normally distributed for each animal. The P-values here are used to test the hypotheses that the individual correlations attributed to the readings from an individual animal are zero versus they are not zero.
Seven of the animals had highly significant sample correlations, while sample correlations for the other two animals were not significant but associated with low sample sizes of only 4 each. Testing whether the population correlations were the same for all animals using the approach described elsewhere (Zar 1984) , and taking into account the small sample size bias corrections, the corresponding Chi-Squared statistic, having an approximate Chi-Squared distribution on eight degrees of freedom, was calculated to be 5.725 with a P-value of 0.678; this is not significant and confirms the results of all animals to have correlations similar to each other. An estimate of the common population correlation, taking into account the small sample bias corrections mentioned above, was r w = 0.949. The use of osmolality has therefore been shown to be an equivalent alternative to creatinine concentration when adjusting the urinary progestogen concentration measured in urine of the female M. fasciatus. . It was an obvious outlier having an unduly high influence upon the statistical analysis and was discounted. The effective sample size for animal #48 is therefore 11.
